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VI.—Altitudes of Places in Kumaon. By Capt.W.S, Webb, E.I.C.S. 


A List of Latitudes, Longitudes, and Altitudes of many Places in Kumaoii, 
has appeared in the ‘Asiatic Researches,’ presented to the Society by 
Lord Hastings, for whom a short Memoir of the Survey was drawn up in 
1817, while the work was yet in progress. Perbaps this publication was 
premature ; but be that as it may, it was clearly indicated in the memoir 
tself that two corrections would eventually be required ; the one affecting 
all the longitudes, and the other all the geometrically-deduced elevations 
in that list. 

The longitude of Péleebheet, as given by Mr. Reuben Burrow, 
79° 41/ 45/ E. was taken, pro tempore, as the first meridian of the survey, 
though well known to err in defect seven or eight minutes; and I take 
the present opportunity of mentioning thut the correction in longitude 
-++ 8’ 39”, which has been adopted in the map, is applicable to all the 
longitudes given in the ‘ Asiatic Researches,’ including Péleebheet. 

In the second place, and which is more immediately connected with my 
present purpose, the altitude of Kasheepoor (upon which as the zero of 
my observations, all the geometrically-deduced elevations in the survey are 
based,) was assumed from a mere estimate to be 650 feet. But since then 
many barometrical observations have been made at that place, (as will be 
seen in the annexed Table,) the mean result giving 722 feet for the dif- 
ference of elevation between Mr. A. Colvin’s house at Calcutta, and the 
station at Kasheepoor. The heights inserted in the map have been thus 
increased seventy-two feet, the correction indicated, which is also due to 
every altitude, as given in the ‘ Asiatic Researches,’ if obtained by geome- 
trical process. The height of Mr. Colvin’s house above the level of the 
sea, though probably not much less than 100 feet, has not been taken into 
consideration, and the altitudes given in the following Table are those 
above Calcutta. 

Having been occasionally referred to upon the subject, it seems desirable 
to place the whole of the barometrical observations made in Kumaon 
upon record, that the traveller in the mountains may have an easy mode 
of access to them, whether merely to gratify his curiosity, or for any pur- 
pose of utility. 

It was not until a late period of the survey that barometers in service- 
able condition were obtained, though neither trouble nor expense were 
spared to procure them; all were broken upon the road, until, in April, 
1817, being then in camp at Gungolee-Hath, I received from a friend a 
portable barometer by Ramsden. The instrument was originally intended 
for measuring such heights as occur in Great Britain. . I managed, how- 
ever, to get the scale lengthened downwards by a native workman; there 
was no contrivance for viewing the surface of the mercury in the reservoir 
from without, or of adjusting it to the beginning of the scale. The irre- 
gular form of the interior of the reservoir,—a cylinder having a broad and 

' ~ cup at either extremity,—rendered it extremely difficult to be 
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gauged. Near the upper surface, 13 inches in the tube were equivalent to 
only +4; of an inch in the reservoir. 

It was subsequently ascertained, by comparison with a barometer of the 
best description, that the tube had been truly filled, and the scale precisely 
adjusted. All the observations, from No. 1 to No. 138, inclusive, were 
made with this instrument only, and must be considered approzimate 
results. In computing the altitudes from these, no equation has been 
applied to correct the place of the zero point, and that usually added to 
the length of the column of mercury in the lower temperature (to com- 
pensate for expansion,) has also been omitted. The one being always 
additive to, and the other, almost without exception, subtractive from the 
result, have a tendency, pro tanto, to compensate for each other. 

At the time these observations commenced, no corresponding series at 
Calcutta was procurable, I was, therefore, obliged to adopt the mean 
height of the barometer and thermometer at noon, for each month of the 
year, as inferred from the Meteorological Diaries, which had been formerly 
kept at the Presidency and published in the ‘ Asiatic Researches,’ in lieu of 
correspondent observations. The variations to which these are liable in 
different years in Bengal are so small, that they might indeed be used 
without risk in all cases where very great accuracy is not required. The 
altitudes themselves, as far as subsequent observations made with better 
instruments show, appear to be generally a little in defect; but upon the 
whole, I am of opinion that the difference between the approximate 
altitudes here given, and those which could have been obtained by the 
best barometer, and more rigorous computation, all other things remaining 
the same, will rarely, if ever, exceed 100 feet. 

In the spring of 1818, I obtained a supply of five barometers of the 
best description, and in perfect order from Europe. Four of them were 
constructed so as to admit of the adjustment of the zero point; and the 
fifth, a small] instrument of Sir H. Englefield’s pattern, required an equa- 
tion of +5 in lieu of that adjustment. Among the observations which 
follow, those marked (a) were made with the latter instrument exclusively, 
and the value of the equation just mentioned is included in the last column. 

About this time I heard that Mr. Alexander Colvin, of Calcutta, kept a 
Meteorological Diary, and having made application to him upon the sub- 
ject, he most kindly consented to supply me, monthly, with a copy. This 
gentleman’s diary was kept with such undeviating regularity, and was 
transmitted to me during the residue of my survey with such punctuality, 
as to render it invaluable for my purpose; and his polite and liberal 
attention demands my grateful acknowledgment. I am also indebted to 
Major General Hardwicke for occasional extracts from his diary kept at 
Dum-dum. 

Generally speaking, I have preferred taking the mean of the Calcutta 
observations for five days, to that immediately corresponding with my own. 
Thus, an observation made in the mountains on the 10th of any month, 
would be computed with the mean of those by Mr. Colvin on the 8th, 9th, 
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10th, 11th, and 12th. I feel convinced, that almost every instance, in 
which any material discrepancy appears in a result dedaced from more 
than one observation, the error is attributable to the ‘‘ Equation for Tem- 
perature,” the theory being, I believe, generally considered imperfect. 

In steady weather, series of observations gave the same results, as 
nearly as possible, though made at very different seasons of the year. But 
the continual travelling about, which the survey required, seldom permitted 
observations to be made in a continued series, and made it unavoidable 
to register a great number which were taken when the weather was unsettled. 
A fall of rain will often, in particular situations in the hills, depress the 
temperature 10 or 15 degrees in a few hours, a circumstance which does 
not occur ‘in Calcutta, though similar weather be experienced, and this, if 
it be a lofty station, seriously affects the altitude. The barometer mean- 
while seldom varies, as dependent upon rain or even snow, and any 
trifling alteration which may take place in that instrument, is often con- 
trary to what might be expected from a diminution of temperature. 

The unequal variations of temperature at places within the mountains, 
and near to each other,—if differing considerably in altitude,—is still 
more remarkable ; and corresponding simultaneous observations at two 
such stations would give results fluctuating between extrernes more widely 
removed, than would limit the differences apparent in the calculations if 
separately compared with the Calcutta observations. The tendency of the 
barometer to rise and fall (at every place where I have had an qpportunity 
of observing it for several days together) appeared to me to correspond, 
almost precisely, and from day to day, with the Calcutta instrument; the 
general changes of temperature are analogous also. Such instances, as [I 
have alluded to above, are to be considered as exceptions only. 

Upon the whole I am of opinion that if a series of barometrical levels 
could be carried on step by step from the plains to the passes of the 
Himaleea, (which by the way would exclude all other business,) and with 
that account, unavoidably, every individual error accumulated from un- 
equal variations of temperature, and a multiplicity of other causes, the 
ultimate object of inquiry would not be attained with nearly an equal 
degree of precision to that derived from comparing directly the last obser- 
vation of the series with one correspondent at Calcutta. By the latter 
mode no error is extended to a second station ; and, as the barometer in 
India is not affected by changes of weather, &c., as in places more distant 
from the Equator, and as its diurnal and annual variations in the hills 
correspond with those observed in Calcutta, the distance between the 
places of observation furnishes of itself no argument that I am aware of, 
unfavourable to the greatest accuracy which this instrument is competent 
to afford. 

In such a multitude of figures there must inevitably occur many errors, 
and the more so, as not one of the results have been ever recomputed, or 
examined by a second person. The state of my health precludes me from 
*xecuting now any extensive revision, and I can only express a hope that 

inaccuracies may not prove unreasonably numerous. 


Altitudes of Places in Kumaon. 3D 


COMPUTATION OF THE ALTITUDES. 





The altitudes from No. 1 to No. 138 inclusive, have been computed 
according to a rule given in the pamphlet usually delivered with Sir H. 
Englefield’s portable barometer, descriptive of the use and application of 
that instrument, 

The residue are calculated by the formula contained in a small but use- 
ful publication, entitled ‘ A Companion to the Mountain Barometer,’ by 
Mr. Thomas Jones, optician, of Charing Cross. 

The following are a few examples of the latter class, given somewhat 
more at length. In every case, where it was possible to do so, the obser- 
vation was delayed until the instrument had taken the temperature of the 
atmosphere; and in the Calcutta observations no registry of the detached 
thermometer is included. 


Calcutta, 
{ur, Colvin’s | 
3 b>] 
93 99 


33 


3? 





Altitude of Kasheepoor Factory Bungalow, 765°6 feet.—See No. 142, 
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II. 


At Keoonlung, a halting ground, near Neetee Pass, mean of Two Days’ Observation, 
on the 20th and 21st of August, 1818.—See No. 263. 


13,456+5 
1,086°75 


1086°75 





Altitude of tent at Keoonlung, 14,543 feet. 


III. 
August Zist, 1818, an Observation, at Crest of Neetee Pass, compared with the 
Barometer at Keoonlung, one hour and a quarter afterwards, 


H. A. D. 
; : 

14,837. | 12-2 12-2 

i 8+3 8+3 

. | 39 | 205 
16,778 -0033 | 10-25 

4,941 117] 8-3 
485°08} 117 3075 


: Diff. Altitude = |-+-2,026-°08 
Keoonlung.. = | 14,543°25 
Altitude .... == | 16,569°33 





: Altitude of Neetee Pass, 16,569 feet. See No. 264. 
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IV. 
_ Crest of the Pass compared with Major General Hardwicke’s Diary. 





| B. D. 
° 

29°51 1,283 | 285 28°5 
16°27 4 8+3 8+3 
“065 ei 20+2 36°8 
| 16°335 | 16,694 0032 184 
| 14,411 404 65°9 
| 1,212°56 606 1656 





| 16,623°56|  -06464 920 
1104 
1212+56 


Altitude of Neetee Pass, 16,624 feet. See No, 265. 


V. 
At Sireenugur Bungalow, 2d October, 1819, See No, 483, 








_B H. “he D. 
or ° ° 
| Mr. Colvin’s Observation=—| 29°75 1,072 31*1 31°1 
27°948 ee 30 30 
* 006 ee 1*l 61-1 
27°954 2,695 *0056 | 30°5 
1,623 * 00616 6°9 
+ 210°45 2745 
1,833°45 1830 
210°45 





Altitude of Sireenugur Bungalow, = 1,833 feet. 
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VI. 
The same Observation compared with one simultaneous at Paoree, the Altitude of which 
place, by mean of numerous Observations, is 5,238 feet. 


Below Paoree.. = 


Paoree .ccoces & 





Altitude of Sireenugur Bungalow, 1,708 feet. See No. 482. 
= 


VII. 
A tent near Chundorbudunee Temple, 6th, 7th, 8th, 9th, and 10th of October, 1819. 


6,340 


653-4 





Altitude of tent, 6,993 feet. See No. 487, 
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VITl. 
The same compared with simultaneous Observations at Paoree, on the 8th, 9th, and 
10th October, 1819. 





Altitude of tent, 6,955 feet. See No, 488. 


ROUTES 


During which the following Observations have been made with the Barometer 
to determine the Altitude of Places. 





Tue frequent recurrence of places bearing the same name, in Kumaon, 
would make it extremely difficult for a traveller to identify, in the map, 
those contained in the following list; many of them could not be inserted 
there at all for want of space ; and the prodigious number of names (not 
easily legible in the original on account of the shading) which are rendered 
quite unintelligible in the engraved copy, greatly enhances this difficulty, 
which it is hoped the following clue to the routes, upon which they occur, 
may tend to diminish. 

No. 1. Pokhuree, Lat. 29° 394’ N., Long. 80° 54/ E. 

The route leads via Bagha Ling Temple, (12,) and proceeds into 
Juwahir along the course of the Goree R. to Milum, (86,) thence return- 
ing to Rantee, (44,) turns westerly, crossing Surjoo R. at Soopee-Ford, 
(60,) SW. to Byznath and Runchoola, (77,) and by Gunna Nath, (88,) 
to Kalee Muth and Almora. From Kalee Muth E. to Chanee-Soopch 
(92) and Sym-Deo, N. to Khurch, returning by Doongraldkh to Boodha- 
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Jagdsur, (100,) Shem Deo, (111,) SE. by Jindee to Rameshur, (108,) 
thence returning by Chakhan to Almora. From Almora by Bandunee P. 
and ‘Thath, (114,) thence SSW. through Beesjoola Purguna (not yet 
published) to Nanukmuth, (133,) in the Forest Péleebheet and Kashee- 
poor. 

From Kasheepoor, (140, &.,) by Nujeebabad, (176,) to Kotdwara 
Pass, (178-9,) Lungoor Fort, (182,) Muha Bulee Temple, (188,) North- 
ward to Oonchakot, (198,) and the Nyar R., (184,) to Oolka, (209.) 
(Nos. 135, 136, 187, 138, will be found between the two last-named 
places, being misplaced in List.) The route proceeds to Sireenugur, 
(212,) crosses the Aluknunda R. through Sindooree, (218,) Agustmoon- 
dee, (219,) &c. to Kedar Nath, (228,) thence return by same road to 
Ookee-Mutb, (235,) cross Toong Nath Ridge, (239,) by Gopésur, (242,) 
to Peepulkotee, (244,) and Josee Muth, (247,) a detour southerly by 
Pilgoénta Ridge, (250,) to Pana, (252,) back from thence to Toonghasee, 
(280,) and along the Dhoulee R. to Neetee Pass, (264.) Return by same 
road to Toonghasee, Josee Muth, (284,) Gopésur, (293,) W. to Nyl and 
S. to Déothula Temple, (299,) to Agur Peak, (303,) cross Ganges R. at 
Bumot, (306,) turn westward to Hureealee Temple, (310,) thence via 
‘Gopheer, (311,) and Bunraree Temple, (318,) to Oolka Gurh, (320,) 
Sireenugur, (321,) and south to Paoree, (322.) From Paoree ESE. 
to Kuneoor, (332,) SE. to Tamadhond (338,) and Boodha Kedar, (339,) 
westerly to Kulwaree, and along course of Sanee R. to Ooklét, thence by 
direct road to Kotdwara (355,) and the Plains. Re-enter the Hills at 
Kotdwara, and proceed thence by Bilkhét (388) on Nyar R, and Doom- 
kot-Khal (397) to Paoree. 

The next route commences with a circuit between Paoree, Oolka-Gurh, 
and Soomaree, proceed to Chipul-Ghat R. See Talgaon, (419,) SSE. 
from Oolka upon that stream. Various traverses upon upper part of 
Chipul-Ghat R. up to Bunas, (440,) thence the route turns E., passes 
through Sont, (444,) returning by a circuit to Bunas; thence in a direct 
line upon Roodur-Prag as far as Biraon, SW. to Déwulgurh, (468,) and 
by Soomaree (469) to Paoree (472 to 480.) 

The next route commences from Sireenugur, (482,) via Chundur- 
budunee, (489,) to Deoprag, (492,) to confluence of Nyar R. with the 
' Ganges, (495,) along the former stream to Bilkhét, (499,) aud junction 
of Chipulghat R. turning NE’. to Dhour-Boonga, (501,) NNW. to 
Doomkot, and thence again ESE’. by Choundkot, and Guwanee, (513,) 
to Dcéba Temple, (518,) crossing Sanee R. about SbE. of the latter 
place to Tulaen, (520,) on Lukhor River, thence in nearly same direction 
to Bunduran, (524,) on Ramgunga R., and crossing the ridge separating 
that stream from the Kosee R., reach the latter river at Mohan, (525,) 
follow its stream to the Plains vid Dhekulee, (526,) and on to Péleebheet, 
(531.) 

Re-enter the Hills at Timla Pass, (535,) to Chumpawut and Fort 
Hastings, (54],) vid Deo Dhoora, (542,) Birar and Jak, (545,) to 
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vil Bagh, (546.) Descend Kosee R. to Dhekulee, and by Kath-kee 
, (557,) Choumoonh, (562,) and Reonee, (570,) to Kalee-Muth, 
Ch tee to Nyathana, (574,) Dwara Hath, (576,) Doona Giree, 
( onwards NNW. to Loba Gurhee, (581,) in same direction, to 
Khetee-Malsee, (582,) Chandpoor and Kurn-Prag, returning thence to 
me and Dhunpoor Dobree, (591,) which terminates this tour. 
en follow some observations on the Plains, and on the lower at ? 
Kalee or Gogra R. to (No. 603.) 

The next route begins at Dharee Rope Bridge, (605,) about six 
miles eastward from Sireenugur, ascending the Mundagnee R. as far as 
Nalubputun, (617,) returns eastward of that river to Suteear and Agur 
Peak, (628,) by Deothul Temple to the Ganges near Kundara, and west- 
ward of the river by Booransee Peak to Gopesur, (637.) Cross 
Aluknunda R. at Peepulkotee Bridge, along left bank of river to Kurn 
Prag, (642,). SW’. by Chandpoor-Pindooalnee, (644,) Murora, (647,) 
to Kunoor, (649,) SSE. by Meldhar, (652,) to Jooneea Gurh, (657,) 
NW. to bank of Sanee R. near Dhaond, and descend with its stream to 
_ Pukholee, (665,) southward by Bhoun, (667,) to Kuman near Ram 
Danda R.; thence NW. to Kulwaree, and westerly by Seela (679) to 

da Mundee (680.) Trace course of Heonla R. NW. to Timlee, 

4,) returning to Keecha Gurhee, (692.) Cross Nyar R. at Murora 
Ghat, (695,) Situn Temple, Mujeen Temple, (706,) near Sireenugur, and 
thence by Keeark ‘Temple (707) to Paoree. 

To Talgaoii on Chipulghat R. (bearing from Oolka Gurh SSE. six 
oe miles,) and having ascended that stream NE’. to Boonga, turn 

. reaching Sanee R. at Kubura, (714,) near Kukhtoon, up the 
to Kulwaree, (716,) and confluence of Lukhor R. (718) with it at 
‘ukholee. Eastwards along the former stream to Soongureea and 
Nagnee, thence S’. to Khurgéth Peak, (721,) confluence of Nyr R. with 
Ree Gunga (722) at Sdra, up the Ram Gunga to Bikeea-kee-Syn, 
) Boodka-Kedar and Masee Temple, (727,) back to Bikeea-kee-Syn, 
d ascend Ghugas R. to Teepoula, (729,) thence vid Koomhpoor to 
ee, (733,) by Somesur on Kosee R. to Byznath, (735,) to Chiringa 
on Pindur R.; (736,) Budhan Gurh Fort, (737,) Koolsaree, (146,) Sir- 
00 Temple, (147;) Bugolee Seera, (148,) to Kurn Prag, (149,) the 

four numbers being accidentally misplaced in the catalogue. No. 150 
ig ae Ganges about midway between Kurn Prag and Roodur Prag. 

_ Nos. 151 to 163, both inclusive, are near Bhudree-Nath and Mana Pass 
wot ‘artary. Nos. 164 and 165, on Aluknunda R. (or Ganges.) 

166 to 174 will be found SW. of Almora in the direction of 
,00r. 
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